I. Introduction and executive summary
While the current financial crisis is global in nature, Europe has its own special brand of institutional arrangements that are being tested in the extreme and which have exacerbated the financial crisis. The monetary union is being subjected to asymmetric real shocks through external competiveness and trade. With the inability to adjust exchange rates, these pressures are forced into the labour market and unemployment. This has led some countries over past years to try to alleviate pressures with fiscal slippage. The resulting indebtedness has been exacerbated by the financial crisis and recession, and this in turn is contributing to underlying financial instability -Europe"s biggest problem.
The financial system has undergone a massive transformation since the late 1990s, via deregulation and innovation. Derivatives rose from 2-1/2 times world GDP in 1998 to a quite staggering 12-times GDP on the eve of the crisis, while primary securities remained broadly stable at around 2-times GDP over this period. These divergent trends are indicative of the growth of "capital markets banking" and the re-hypothecation (repeated re-use) of the same collateral that multiplies counterparty risk throughout the banking system.
Europe mixes "traditional" and "capital markets banking", and this is interacting with the sovereign crisis in a dangerous way. The countries with large capital markets banks are heavily exposed to the sovereign debt of larger EU countries like Spain and Italy, and these securities" sharp price fluctuations affects collateral values and true mark-to-market losses. Any concern about solvency immediately transforms into a liquidity crisis. Securities dealing, prime broking and over-the-counter (OTC) derivatives are based on margin accounts and the need for quality collateral, calls for which are periodically triggered by significant price shifts. When banks cannot meet collateral calls, liquidity crises emerge and banks are not given the time to recapitalise through earnings. Small and medium-sized enterprise (SME) funding depends on banks, and deleveraging as a consequence of these pressures reinforces downward pressure on the economy.
When governments have to raise saving to stabilise debt, it is helpful if other sectors can run down savings to offset the impact on growth. However, the monetary union has resulted in high levels of debt in the household and corporate sectors in many of the countries that are in the worst competitive positions. The combination of generalised deleveraging and a banking crisis risks an even greater recessionary impact, which would begin to add private loan losses to the banking crisis -particularly troubling, as the crossborder exposure of banks in Europe to these countries is much larger for non-bank private (as opposed to sovereign) debt.
The suite of policies required to solve the crisis in Europe must be anchored to fixing the financial system, and requires a consistent growth strategy and specific solutions to the mutually reinforcing bank and sovereign debt crises. Table 1 shows the broad list of policies that have been discussed over the past two years, together with their main advantages and disadvantages.
Encourages banks to buy 2yr sovereigns to pledge as collateral for margin call, etc., pressures. Greater concentration on the crisis assets. 5 Operations to put a firm lid on bond rates, or more general QE policies.
Avoids debt dynamics deteriorating. Supports a growth strategy.
None. Liquidity can be sterised if need be. (Is some inflation really a cost?) 6 Possible lender to the EFSF/ESM or IMF.
See below. See below.
EFSF/ESM roles 7 Borrows & lends to governments.
Buying cheap in secondary market. Invests in banks: recapitalisation.
Buying from the ECB holdings of sovereign debt at discounted prices.
Funding/& ability to restructure debt by passing on discounted prices to principal cuts. Helps recapitalise banks (some can't raise equity). Deals with losses from restructuring. Provides an ECB exit strategy. No CDS events. No monetary impact if ECB funding excluded.
Credit rating downgrades of the governments involved. Inability to raise enough funds & the overall size of funds required is much higher than €500bn.
Monetary impact if the bank capitalisation part is funded by the ECB (see below).
Policies to augment resources IF EFSF/ESM €500bn is not enough 8 Bank license for EFSF/ESM plus more leverage.
More fire power to deal with banks lack of capital & losses. ECB can be the creditor.
None in the short term. Longer-run inflation risks. Sterilisation of ECB balance sheet required. 9 EFSF capitalises an SPV (EIB sponsor), or acts as a guarantor of 1st loss.
Increases resources via extra leverage in SPV, or helps sell more bonds as guarantor. None, as the approach envisages allowing time to achieve the leverage ratio.
Source: OECD.
Some of the above policies are emphasised in financial markets as "critical" and others, particularly those related to what needs to happen in the banking system (such as structural separation and a leverage ratio) have been recommended at the OECD early on in this crisis.
1 In some cases the costs outweigh the benefits. The list that seems to have the most coherence, if a fracturing of the euro is to be avoided, is the following:
 The ECB continues to support growth and confidence via term funding for banks and putting a lid on sovereign bond rates in key countries via its operations, including quantitative easing (QE) policy, well into the future.
 The "Greece problem" needs to be resolved once and for all with a 50% (or larger) haircut on its sovereign debt and necessary ancillary policies, so that its chances or remaining in the euro improve.
 The OECD favours a growth strategy with a balanced approach to fiscal consolidation and the gradual achievement of longer-run "fiscal compact" rules, combined with clear structural reforms: bank restructuring and recapitalisation; labour and product market competition; and pension system reform. Without a growth strategy, the banking crisis is likely to deepen and the sovereign debt problems will worsen.
 The recapitalisation of banks needs to be based on a proper cleaning up of bank balance sheets and resolutions where necessary. This can only be achieved with transparent accounting.
 European banks are not only poorly capitalised, but also mix investment banking with traditional retail and commercial banking. Risk exposures in large, systemically important financial institutions (SIFIs) cannot be properly quantified let alone controlled. These activities have to be separated. Retail banks where depositor insurance applies should not cross-subsidise high-risk-taking businesses; and these traditional banking activities should also be relatively immune to sudden price shifts in global capital markets. Traditional banks need to be well capitalised with a leverage ratio on un-weighted assets of at least 5%. These policies will improve, not diminish, the funding of domestic SMEs on which growth depends.
 The ECB cannot lend directly to governments in primary markets and it cannot recapitalise banks: the role of the EFSF/ESM may be critical in providing a "firewall" via these functions; and it also provides an exit strategy mechanism for ECB holdings of sovereign debt on its balance sheet. The size of resources the EFSF/ESM may need for all potential roles, particularly bank recapitalisation, should not be under-estimated. This is not independent of what the ECB does, but it could be around € 1tn.
 The current EFSF/ESM resources of € 500bn are not enough. Furthermore, the EFSF has not found it easy to raise funds at low yields even with guarantees. If the size is not enough, then the paid in capital and leverage ability may need to be raised and brought forward -the € 500bn limit could apply to the ESM and not be consolidated with the € 440bn resources of the EFSF. But if these structures as envisaged cannot raise enough funds from private investors -as seems likelythen other funding sources will need to be brought in. The only plausible mechanisms are: (a) a bank license to the EFSF and credit from the ECB (and increasing leverage); (b) the IMF is a "bank" and the ECB could lend to them the appropriate sums; (c) sovereign wealth funds could be cajoled with appropriate guarantees (possibly via the IMF) to provide the funds.
These policies with a growth and structural change focus provide a chance for Europe to solve its problems without fracturing the euro. But this remains a risk. Leaving the euro permits countries to convert credit risk into inflation risk: monetisation of their debt and an exchange rate route to a growth strategy. But the cost for Europe as a whole would be large. It is to be hoped that this can be avoided.
II. The vulnerable banking system and the sovereign crisis
Regulation and the two forms of bank risk
At its core, the cause of the financial crisis has been the under-pricing of risk. Excessive risk in banking can always be traced to two basic causes: first, to too much leverage; and second -for given leverage -to increased dealing in high-risk products. Risk-weighted asset optimisation has made a nonsense of the Basel rules -the so-called Tier 1 ratio, which provides no meaningful constraint on either form of risk. By having nothing to say about the ratio of risk-weighted assets to total assets, the Basel Tier 1 rule controls very little at all.
2 Systemically important banks are permitted to use their own internal models and derivatives to alter the very risk characteristics of assets to which the capital weighting rules apply. 3 The Basel rule as constructed -and so widely supported by the banks -cannot control the two forms of risk at the same time. Following the introduction of Basel II, leverage accelerated sharply. 4 Now, as funding problems arise, banks are being forced to cut back leverage with negative consequences for the economy.
At the same time deregulation and financial innovation has been rapid. There has been a move away from traditional banking based on private information to a form of capital markets banking.
5 Before the late 1990s under Glass-Steagall, US securities" dealing was carried out via specialist firms, while in Europe this occurred as separate businesses and products within universal banks. There was a state of "incomplete markets' in bank credit and securities. However, in the past two decades securitisation, derivatives and repo financing has facilitated a move to "complete markets' in bank credit and changes in bank business models to exploit opportunities for fees and for regulatory and tax arbitrage. Investors can go long or short bank credit in the capital markets, like any other security, and the structuring of products via derivatives has opened up new opportunities for earnings growth and profitability, while repo-type products have facilitated the management of liabilities including margin call financing.
'Complete markets' and the mixing of high-risk products into traditional banking
This move away from traditional banking to a form of "capital markets banking" was associated with an explosion of leverage and a greater mixing of mark-to-market products with retail and traditional commercial banking assets and liabilities. Stand-alone investment banks (IBs) were subsidised by their favourable treatment under Basel II in their dealings with other banks. IBs, holding companies that owned IBs and universal banks were all direct beneficiaries of the boom in new instruments through their securities dealing, prime broking and OTC derivatives businesses as regulations became even more lax.
Far from acting to contain the risk of the proliferation of high-risk financial products, regulatory practices moved to clear the way for them. 6 In the US the removal of GlassSteagall opened the way for contagion between IBs and traditional banking in this new world. In Europe it is often argued that since Glass-Steagall did not apply, and there had been no great difficulties until recent years, then there should be no problem with the universal banking model as such. This is exactly the sort of argumentation -a fallacy of hasty generalisation -that does not recognise the nature of the secular changes and the changed environment for banking. In the days of incomplete markets the universal bank model was much less dangerous and Glass-Steagall much less needed than is now the case with complete markets. Internal contagion between products booked at fair value (markto-market, where valuation changes are immediately reflected in profit-and-loss accounts) and (traditional) products booked at amortised cost is now much more material, and interconnectedness risk through derivative counterparties has risen to levels that simply did not apply a couple of decades ago. Figure 1 shows primary securities and assets that essentially fund investment and growth (equities, securities and bank assets), which has grown in line with world GDP. The notional value (the correct measure of exposure in the event of extreme unexpected events) of global derivatives grew from 2½ times world GDP in 2008 to a staggering 12 times world GDP on the eve of the crisis. Derivatives do not fund real investments yet carry all the bankruptcy characteristics of debt. Banks" justification in the past for this mountain of derivatives has been that they were necessary for risk control and for innovation and productivity in the economy -yet these trends have been accompanied by the worst decade of growth in the post-War period and the biggest financial risk event since the Great Depression.
The explosion of derivatives and counterparty risk
Some of this mountain of derivatives is for socially useful purposes, such as end-users hedging business risks (e.g. an airline hedging the cost of fuel, a pension annuity product minimising the volatility of income, etc). However, in the past decade socially less useful uses of derivatives have abounded. Notable in this respect is the use of derivatives for tax arbitrage (e.g. interest rate swaps to exploit different tax treatment of products). Credit default swaps (CDS) have been used extensively for regulatory arbitrage to minimise the capital banks are required to hold. How this creates bank instability has been discussed in previous OECD papers, 7 and some of the technical mechanics recently at work in Europe are elaborated further below.
This process has permitted leverage to rise and counterparty risk to become extreme. Important in this respect is the widening gap between derivatives and primary securities in Figure 1 , keeping in mind that derivatives are based on primary securities which provide the collateral for the trades. These divergent trends are indicative of re-hypothecation (repeated re-use) of the same collateral that multiplies counterparty risk throughout the banking system. The payouts to SIFIs from their exposure to the single counterparty AIG during the crisis were enormous. When the US government chose to settle the AIG derivative exposures to avoid a global meltdown, the amounts involved for some large European banks with respect to one single counterparty were in the vicinity of 30-40% of their equity capital -and it would have become even larger had it been allowed to go on. Nowhere does one see in any bank publication before the AIG crisis risk exposure reports approaching anything remotely like the amounts that were actually paid. Capital markets banks never have much ex-ante risk with their hedges and netting (as reported by their models), but they certainly can have massive ex-post exposures. It is precisely the fear of contagion and counterparty risk, and the funding problems to which these give rise, that are affecting bank credit default swap spreads in Europe right now. 
'Capital markets banks' & the spread of interconnectedness risk
To understand how massive losses for banks via counterparties may arise, it is important to look at what the capital markets banks actually do -as compared to the traditional banking functions. Their main operations include:
 Securities underwriting and dealing in companies, sovereigns and securitised credit products funded via repurchase agreements (repos).
 Prime broking, typically with hedge funds.
 OTC derivative transactions.
These IB activities boost leverage in the financial system and expose it to severe counterparty risk. It is for this reason that the OECD has argued from the outset of the crisis for a sensible leverage ratio (e.g. 20) and for the separation of these IB activities from traditional retail/commercial banking.
How volatility puts banks with significant IB activities and little capital at risk

Bank dealer financing via short-term repo-style transactions
Dealer banks fund their holdings of much longer-term euro and dollar sovereigns, asset-backed securities, corporate bonds, etc. by rolling short-term repos and other credits on a daily basis -mostly backed with collateral. While creditors could keep lending in volatile periods and take possession of the collateral of the dealer bank in the event of insolvency, they are loath to do this due to the legal complexity and the risk that the sale of assets would not cover the shortfall in cash in the event that the dealer does not return it. Instead, these creditors cut off funding with the dealer who would then have to rely on central bank funding. While a liquidity shortage is observed, the fear that gives rise to this shortage in a causal sense is the potential insolvency of the dealer bank. Haircuts on Derivatives collateral increase when there is uncertainty, falling confidence and volatility in collateral values. This requires more collateral and hence prompts the sale of assets by dealer banks, which itself results in falling prices and further pressure for haircuts in an unstable feedback loop. In Europe, US money market funds (MMFs) have been huge creditors to EU banks -funding more than US$ 650bn in this way. As solvency concerns rose, they have shortened the maturity of lending and cut exposures sharply. Real money creditors have also begun to cut credit lines. It is for this reason that coordinated dollar swap arrangements have again been put in place by major central banks in September 2011 and more forcefully at the start of December 2011.
To believe that these issues are merely liquidity problems that can be smoothed away by central banks misunderstands the fundamental cause of how breakdown mechanisms come into play. They are not primarily liquidity problems that arise randomly without cause. The problem arises in the first place due to concerns about solvency of dealer banks with little capital and no balance sheet flexibility in the face of unexpected volatility. These problems will not be solved and will recur until banks have adequate capital and a structure that does not comingle these high-risk activities with traditional retail banking.
Prime broking
Prime brokers deal mainly with hedge fund clients in derivatives, margin and stock lending. The prime broker keeps an inventory of securities and derivatives and provides financing for hedge funds. It may take cash from hedge fund A, hold some in reserve and lend that to hedge fund B. It may also take assets from hedge fund A, and re-hypothecate those cash or securities using them as collateral for a loan from another lender in order to lend to hedge fund A or indeed to another hedge fund. The ability to re-hypothecate a hedge-funds" assets is what makes prime brokerage accounts more profitable and enables brokers to offer securities and derivatives instantly and at efficient prices.
The mixing of this activity with retail banking -which is never a problem in normal times -can be quite disastrous in a crisis unless the hedge fund has demanded segregated accounts for its assets. In the event of a solvency concern with respect to the broker/dealer bank, the un-segregated client would find itself in the position of being an unsecured depositor (if it had not demanded segregated accounts and/or did not take protective action) and may never get its assets back. As with the repo situation, when uncertainty about solvency rises, a hedge fund client may decide to move its account to another broker/dealer bank or demand to move its assets into segregated accounts. This protective action following a solvency fear once again creates a liquidity crunch: the prime broker has to come up with the cash lent and/or the securities re-hypothecated and may not be able to do so, foreshadowing a collapse. When this arises, hedge funds often buy CDS on the dealer bank at risk in order to hedge the risk to their assets. These actions explain some of the patterns in recent bank CDS spreads.
OTC derivatives
A simple derivatives illustration is provided in Figure 2 for the CDS contract most often used for regulatory arbitrage. In this example notional protection of $100m is bought, and a 50% recovery rate in the event of an actual default is assumed (so the maximum final value of the contract payout would be $ 50m).
8 A four-period model is used. In the first period, four successive re-evaluations of the survival in each of the subsequent periods are considered: 95%, 90%, 70% and 30%. The bottom rung shows the value of the contract where the probability of the reference entity surviving in each of the 4 periods is 95%. So the probability of default over the life of the contract is only 19%, shown on the left-hand side, and the value of the contract is $ 4.6m. The second rung shows a rise in the value to $ 11.7m as the survival probabilities have fallen, resulting in a 34% probability of default over the life of the contract. This rises to $ 33.3m for a 76% chance of default over four periods and $ 45.2m for a 99% chance. It is not difficult to see how a bank (or insurance company like AIG) that wrote this contract would come under scrutiny from its creditors if the probability of default of the reference entity rises in a crisis situation -the diagram begins to take on an "atomic bomb" shape for potential losses. If a bank"s counterparty fails to post collateral in such cases and perceptions of solvency problems for the dealer bank rise, other banks and intermediaries will begin to take defensive action. A dealer bank at risk to the insolvency of the writer bank can try to cover by borrowing from the at-risk dealer, or by entering into further offsetting new OTC derivative contracts with the dealer (that can be netted). However, all of these actions exacerbate the dealer"s weak cash position. The most likely defensive response of a broker/dealer bank or client exposed to a bank at risk of insolvency would be to request novation away from the bank concerned. This creates huge pressure for the bank under attack, as it has to transfer cash collateral to the new bank. This means selling assets and unwinding trades at possibly fire-sale prices. It is these very processes that lead to rapid bank failures.
More generally, for all OTC derivatives, the moment a bank does not have sufficient cash buffer of short-term securities of sufficient quality to be able to meet collateral calls it is essentially, in the absence of direct official support, going to go rapidly into a failure situation.
The risk of a sovereign default (spread widening) or the downgrading of the credit rating of a bank or sovereign will exacerbate the situation by requiring new collateral to be posted and larger haircuts to collateral to apply, thereby further increasing the cash pressure on the dealer bank. When the OTC derivatives market allows banks not to post collateral in their book squaring trades, and also permit this for favoured clients such as sovereigns and some corporations with good credit ratings, market participants have little choice but to buy CDS contracts referencing the bank or government concerned -as there is no other way to hedge a "jump-to-default" risk situation. The bidding for such cover forces up the spread.
Sovereign and bank crisis interactions
The interaction between bank CDS and sovereign CDS spreads can be seen in Figure 3 , which shows the weighted average CDS spreads for European Sovereigns and for European banks.
They have been moving in a correlated way, showing the interaction of market concerns about the jump-to-default of sovereign risks and the impact the increased financial volatility might have on banks. Some break in the correlation occurs from late 2011 as ECB tightening policy is reversed. Table 2 shows the exposure of banks of the country in the left column to the sovereign debt of Greece, Ireland, Portugal, Spain, Italy and France. The data are shown in millions of Euros and as a percentage of core Tier-1 capital.
Bank exposures to sovereign debt & interaction with collateral for derivatives
9 A few observations stand out:
 For Europe as a whole, bank balance sheet exposures to the sovereign debt of the periphery countries is actually quite small: only € 76bn in total for Greece, or 8% of core tier 1 capital, and much less for Ireland and Portugal. These holdings suggest very clearly that this is not a sovereign crisis spilling into banks right across Europe via direct holdings of periphery sovereign debt. The exposures outside of the "own" country are simply not big enough. While the default of these countries is much less likely than for Greece, the failure to contain the contamination of spreads results in mark-to-market losses and it reduces the value of these securities when offered as collateral for the derivatives exposures of EU banks that mix traditional and IB activities. Table 3 shows the foreign (cross-border) exposure of banks in the countries shown across the top row to the sovereign debt, bank debt, and non-bank private debt of some key EU countries shown in the leftmost column. The extent of banks" foreign exposure to these countries through guarantees, including CDS, is also shown. The most notable features of the table are:
Cross-border exposures to Italy, Spain and France are the problem
 Foreign banks" cross-border exposure to the sovereign debt of Greece, Portugal and Ireland is actually quite small and essentially negligible outside of Europe. But it is large for Italy, France and Spain and heavily concentrated within European banks. This underlines why it is essential for the ECB to put a lid on rates to prevent contamination. Similar observations can be made with respect to cross-border exposures of banks to other banks (small vis-à-vis the periphery and large with respect to France, Italy and Spain).
 There are also very large cross-border exposures between banks and the non-bank private sector in Europe. As parts of Europe enter into recession in 2012 the extent of cross-border losses from these sources will rise, and may present a new leg to the crisis. If the recession is bigger than expected the contagion from such losses could be large.
 One surprising feature of the table is the interconnectedness of US banks to Europe in the case of CDS derivatives (for all sectors). Cross-border guarantees extended including CDS to securities of the six countries on the left are large (US$ 1.2tn), with US$ 344bn from EU banks and a much higher US$ 865bn from US banks (US$ 347bn to France, US$ 238bn to Italy and US$ 149bn to Spain). This diversification of risk makes sense for Europe, but it underlines how the EU crisis could quickly return to the United States in the event of insolvencies within Europe.
Table 3. Cross-border exposures of banks
In millions of US dollar, 2001H1
Source: BIS, OECD.
III. Dealing with the sovereign/financial crisis in Europe
The growth problem
While the current financial crisis is global in nature, Europe has its own special brand of institutional arrangements that are being tested in the extreme and have exacerbated the financial crisis:
 The euro area consists of a monetary union amongst 17 countries with very different structures that are being subject to asymmetric real shocks -most notably via external competitiveness and trade. 10 German unit labour costs are thought to be 25% more competitive than those of Greece and some 33% more competitive than Italy"s. At the same time, the industrial development of China and the emerging world more generally constitutes a massive global real shock affecting commodity prices and the demand for higher technology investment goods. Northern Europe is generally more vertically integrated into the emerging markets through its high-technology investment goods focus than is southern Europe that is subject to greater competition in manufactured consumer goods.
 In the absence of exchange rate flexibility, these pressures are forced into the labour markets and (as these are not flexible enough) to unemployment. Europe does not have a single fiscal authority, and governments have tried to avoid these social pressures by allowing differential fiscal imbalances to emerge. These imbalances have been exacerbated by the financial crisis and recession and these, in turn, contribute to the financial instability.
 The EU financial system mixes traditional and capital markets banking and this is interacting with the sovereign crisis in a dangerous way. Securities dealing, prime broking and OTC derivatives are based on margin accounts and the need for collateral, which is being undermined by significant mark-to-market price shifts. When banks are unable to meet collateral calls liquidity crises emerge and banks are not given the time to recapitalise through the earnings benefits of low interest rates and a positive yield spread. SME funding depends on banks, and deleveraging as a consequence of the above pressures is reinforcing the downward pressure on the economy.
The basic problem can be seen in Figure 4 , which shows the familiar internal and external balance lines, in the real exchange rate domestic absorption space (drawn for existing levels of debt, bank, industrial and trade structures, etc.). Germany possibly lies closer to internal balance and has a large trade surplus related to very strong competitiveness compared to periphery countries that are uncompetitive and have high unemployment. This is the difficult problem of adjustment in a monetary union. Domestic absorption is much too weak due to fiscal consolidation policies and banking system deleveraging. At the same time the real exchange rate is too high and is difficult to adjust downwards, without separate nominal exchange rate adjustment. Periphery countries are being forced via fiscal consolidation to move left, further away from internal balance and slowly downwards as wages adjust, towards external balance. Structural policies will help to reduce these high costs, but this takes time and is politically difficult. It is difficult for Germany to help, as its trade surplus has a global orientation and it has a strong aversion to moving right into the domestic inflation zone (which would only help some European countries at the margin anyway). Table 4 shows sovereign, corporate and household debt levels as a share of GDP for selected OECD countries. Sovereign debt built up quickly in Greece, Ireland and Portugal during the crisis and is projected to go much higher in the absence of fiscal consolidation policy to stabilise it. Greek government debt for example is expected to stabilise at over 170% of GDP if current policy commitments are followed and growth is not undermined by these measures. Thus far, however, these stabilisation efforts are leading to falling GDP. In the absence of growth, the deficits are hard to reverse.
The risk of more general deleveraging and further banking problems
11 Italy already had high sovereign debt, but its budget deficit is fortunately relatively small. Other countries have to consolidate fiscal policy too, so contraction is synchronised. When such generalised increases in government saving are required, it is helpful if other sectors can reduce their saving and spend. However, household debt is very high in Spain, the UK, Portugal and Ireland. Corporate debt is very high in France, Italy, Spain the UK and Portugal. It is unlikely that these sectors will be able to support the economy to the extent required. This raises risks of recession and loss issues extending from the sovereign bond sector to other instruments -private loans, securities and guarantees. 
A fracturing of the euro?
If a workable solution to these problems cannot found and enunciated to the market, the general trend of reducing exposure to Europe will continue and expectations of a fracturing of the euro will continue to rise, as central banks in Europe become less keen to facilitate cross-border transactions.
12 Fund managers, hedge funds and other investors have already been seeking legal advice on the implications of different scenarios for such a fracturing (large countries leave versus small countries leaving).
In general, markets never like credit risk and default and prefer to deal with inflation risk that can be hedged. Leaving the euro would essentially convert credit risk on sovereign bonds to inflation risk. Governments can monetise their debt, and depreciation occurs to the extent required to attract investors. Provided the indexation link to wages can be broken competitiveness improves, providing a plausible growth strategy.
The difficulty and sometimes inability of some EU counties to borrow for fear of default has led to illiquid sovereign markets and severe moves in spreads -with default probabilities being built into bond rates in the absence of monetisation and currency adjustment mechanisms. These spreads are shown for the decade before the Euro was introduced alongside the period since 1999 in Figure 5 . The convergence of bond yields in the expectation that fiscal rules would be followed and that monetary union meant equal credit risk is quite striking. In the last two years the spreads have reverted to pre-euro patterns (other than Greece which has moved outside the scale), reflecting differential credit risks and/or market expectations of the chance of the euro fracturing. Countries could borrow readily at similar spreads and higher interest rates before the euro was introduced but while fixed exchange rates under EMU were in place. Debt levels were lower for most countries and there was no banking crisis in the 1990s. Banks were not deleveraging in a difficult funding environment and could buy the bonds that were not perceived of as likely to default. 
Policy requirements
What makes the situation in Europe so difficult to deal with is that there are conflicts in policy objectives and all of the main players have very different agendas. At the same time, there are major structural reforms required to solve longer-run issues as well as near-term critical issues that could lead to rapid financial collapse. Any plan for Europe that is to avoid a fracturing of the euro must recognise:
 That this is primarily a banking crisis that is interacting with the sovereign debt sustainability issues. Both crises must be solved simultaneously, or neither will be solved.
 That inflation concerns are not the main risk now -on the contrary: financial markets imply that the principle risk is deflation (the reason why the yield curve is flat out to 2 years for the United States and inverted for Germany). Debt deflation dynamics (Fisher, 1933) are exactly what are not required right now.
 That policies to deal with chronic longer-term incompatibilities are required: new fiscal compact rules; unit labour cost reduction in uncompetitive economies (labour market flexibility); and pension system reform.
 That some countries cannot reasonably be expected to meet new fiscal goals without debt haircuts (if a fracturing of the euro at some point is to be avoided).
 That policies to deal with critical shorter-run liquidity and funding issues are also required on a sufficient scale to avoid a significant worsening of the crisis.
The role of the ECB in the current liquidity squeeze
The role of the ECB is critical -it is the one area where things are clear and there are no legal obstacles to essentially unlimited action to provide funding to banks to avoid bank liquidity crises and to support government bond prices in the secondary market. Prior to December 2011 this had not been done. The extent of premature tightening and its subsequent reversal is reflected in Figure 6 . The ECB moves in December 2011 were very much steps in the right direction and if continued to the extent required in markets will provide time for the European crisis to be dealt with more fundamentally.
The 3-year LTROs have been reintroduced; ratings for certain ABS used as collateral for ECB loans have been reduced to increase the availability of collateral; and the reserve requirement ratio was cut by 1 percentage point (freeing up € 100bn). These measures allow banks greater access to ECB cash, enabling them to meet margin calls during bouts of financial volatility and to deal with refunding pressure in early 2012. The overall benefits outweigh the costs (see Table 1 ).
This does not constitute QE policies that would put a firm lid on bond ratesreinforcing a firewall against Greek contagion. Some policy makers fear that a commitment to stabilise bond rates might introduce a conflict in policy objectives: taking the pressure off governments to consolidate fiscal policy and risking inflation. Placing a firm lid on rates of countries like Italy and Spain not only prevents debt dynamics from deteriorating in the fiscal consolidation phase in those countries, but it removes spread widening and hence CDS and other OTC derivatives margin calls for many banks and the need for more haircuts on posted collateral.
On its own, the 3-year LTRO facility risks banks buying more periphery sovereign debt around the 2-year maturity (the LTRO is out to 3 years) in the near term to pledge to the ECB for valuable cash, thereby raising their exposure to the problematic assets. It also risks distorting the yield curve at times (flat to 2 years and steepening to 10 years) for countries like Italy and Spain, which may not be the most efficient development for market sentiment and growth. 
IV. Favoured policies
The research provided in this paper supports the following selection of policies from those shown in Table 1:  The ECB continues to provide term funding and puts a lid on sovereign bond rates in key countries, or some other more general form of quantitative easing (QE) policy, well into the future. This is essential to maintain confidence, to avoid distortions in the yield curve and to promote the prospects for growth.
 The "Greece problem" needs to be resolved once and for all with a 50% (or larger) haircut on its sovereign debt and necessary ancillary policies, so that its chances of remaining in the euro improve and contagion and confidence effects from this source are excised.
 The OECD favours a growth strategy with a balanced approach to fiscal consolidation and the gradual achievement of longer-run "fiscal compact" rules, combined with clear structural reforms: bank restructuring and recapitalisation (including investments from the EFSF/ESM); labour and product market competition; and pension system reform. Without a growth strategy, the banking crisis is likely to deepen and the sovereign debt problems will worsen.
 The recapitalisation of banks needs to be based on a proper cleaning up of bank balance sheets. This can only be achieved with transparent accounting, and the full resolution of banks that are insolvent even after allowing a reasonable time for profits to rise (the positive yield spread) with dividends and bonuses withheld. As bank share prices and credit default swap spreads attest, European banks are very far from this perspective at this point in time.
 European banks are not only poorly capitalised, but also mix investment banking with traditional retail and commercial banking. Risk exposures in large SIFIs cannot be properly quantified let alone be controlled. A most basic problem facing the financial sector is the mixing of high-risk securities businesses (of dubious social usefulness) that are traded in global markets with traditional domestic banking based on loans to households and SMEs, on which economic growth depends. These activities have to be separated. Retail banks where depositor insurance applies should not cross-subsidise high-risk-taking businesses; and these traditional banking activities should also be relatively immune to sudden price shifts in global capital markets. Traditional banks need to be well capitalised with a leverage ratio on un-weighted assets of at least 5% (not on risk-weighted assets where regulatory arbitrage plays such a large role). The UK (based on the Vickers Report) 14 is implementing the most significant reform since the crisis (including ring-fencing retail banking from investment banking), the USA has the Volcker rule (that imposes restrictions on banks" proprietary trading) half-way house, but Europe has done nothing on bank separation. Unfortunately, the gate is being left open for regulatory arbitrage and business migration.
 Structural growth policies and banking reform will take time. The ECB"s role is important in providing such time, but it is not enough. The ECB cannot lend directly to governments in primary markets and it cannot recapitalise banks: the role of the EFSF/ESM may be critical in providing a "firewall" via these functions -and it also provides an exit strategy mechanism for ECB holdings of sovereign debt on its balance sheet. The size of the resources the EFSF/ESM may need for all of its potential roles should not be under-estimated: to provide reasonable-yield loans to governments facing liquidity crises; to offset bank losses from restructuring haircuts; to deal with other hidden losses on banks" cleaned-up balance sheets; to help to build a 5% leverage ratio in cases where banks cannot attract new equity investors; and to take over bonds held on the ECB balance sheet. This is not independent of what the ECB does, but it could be around € 1tn or more (see Box 1.)
 The current € 440bn of the EFSF is not enough. The ESM should replace the EFSF this year (2012). It will have paid-in capital of € 80bn (which will only be phased in) and a lending limit (combined EFSF/ESM) of € 500bn. This, too, may not be enough. Furthermore, the EFSF has not found it easy to raise funds at low yields even with guarantees (which are only as good as the credit ratings of the countries involved). These guarantees will not apply under the ESM. If the size is not enough, then the paid-in capital and leverage ability may need to be raised and brought forward -the € 500bn limit could apply to the ESM and not be consolidated with the € 440bn resources of the EFSF, for example.
Box 1. How big does the EFSF need to be cover bank recapitalisation as well?
Greece, Portugal, Italy, Ireland and Spain will need to borrow just over € 700bn in 2012 and just over € 400bn in 2013 (new loans and refunding). How much the EFSF/ESM would have to fund is unknown and will not be independent of ECB policies in secondary markets.
The ECB has acquired over € 200bn in sovereign debt in its securities market program and the EFSF may need to play a role in the exit strategy later on.
Bank sovereign bondholders need to absorb a 50% haircut on € 48.4bn Greek bonds ( see Table 2 ), i.e. € 24bn. Applying probabilities of default implicit in sovereign spreads to banking book holdings for Portugal, Spain, Italy and Ireland suggest much higher mark-to market losses that should be backed by capital (possibly as high as € 130bn).
The EFSF needs to play a role in re-capitalising banks. Bank share prices have collapsed and investors are not interested in new capital raisings in problem countries. Table 5 shows the core-Tier 1 capital of European banks and the leverage ratio (the banks are ordered from highest to lowest leverage). The two columns on the right show the capital the banks would require to meet the very light Basel III 3% parallel run leverage ratio (on the left side of the range) and that required to meet the "well-capitalised" standard of 5% that applies to US banks (on the right side of the range). These banks would have to raise € 400bn to achieve a 5% leverage ratio (bottom row 4 th column). Being able to absorb a 5% loss on their total balance sheet 5% should really be thought of as a minimum.  If funding still proves to be difficult (in case the EFSF/ESM cannot attract enough investors under the envisaged structure), then further thought will need to be given to contingency plans. This means that more leverage may be required and/or other funding sources may need to be brought in. The only plausible mechanisms are: (a) a bank license to the EFSF and credit from the ECB (and increasing leverage); (b) the IMF is a "bank" and the ECB could lend to it the appropriate sums; (c) sovereign wealth funds could be cajoled with appropriate guarantees (possibly via the IMF) to provide the funds.
V. Conclusions
Markets believe a fracturing of the euro has a material probability. Investors understand that any country with funding problems leaving the euro would do so to take advantage of converting credit risk into inflation risk -which is easier to manage. A fracturing allows monetisation and at least a potential route to improving competitiveness with less unrest. There are also costs to such a severe turn of events:
 High inflation in any country is costly.
 For Europe and the rest of the world the cost could also be large -not least legal uncertainty about financial contracts in euro; other countries within the eurozone coming under increased pressure; and a weakening of the status of the euro as a global currency.
These issues are very complex and, as a consequence of the monetary union, quite unique to Europe. Policies consistent with a growth strategy and including a proper cleaning up of bank balance sheets, recapitalisation and separation are critical to solving this crisis while maintaining the euro intact. The interim role of the ECB and the EFSF/ESM provides time, but that time needs to be used for thorough structural reform. 
3.
In the recent package of measures designed to shore up the crisis in Europe a 9% Tier 1 capital rule was included. Notwithstanding the request by regulators to meet the requirement by raising equity, a number of banks came right out and told shareholders not to worry as they could meet some of the new rules by adjusting their risk models to optimise risk weights (see Vaughan, 2011) .
4.
See Blundell-Wignall and Atkinson (2008 , 2010 .
5.
The traditional theory of banking posits that banks take deposits, keep a small amount of capital and allocate between short-term and (higher-yielding) long-term assets, OECD JOURNAL: FINANCIAL MARKET TRENDS -VOLUME 2011 ISSUE2 © OECD 2012 achieving a maturity transformation by exploiting the law of large numbers -so that depositors do not experience liquidity problems (see Diamond and Dybvig, 1983 ).
6. Gramm-Leach-Bliley removed Glass-Steagall in 1999, in response to pressure from the banks. In 2004 the SEC allowed US IBs to be regulated on a "consolidated entities basis" in line with weaker European standards making it easier for IBs to leverage their positions in the USA. Basel II was also announced, and essentially handed over risk modelling to large banks that would permit them to influence risk-weighted assets and hence the amount of capital they would be forced to hold. European policy makers (that had always allowed the mixing of retail banking and all other financial activities) remained static in the face of innovation and rapid structural change in markets that would increase the risk profile of the financial system. More than elsewhere, Europe strongly supported the lax Basel standards, which permitted regulatory arbitrage and provided no effective constraint on leverage.
7.
See for example Blundell-Wignall and Atkinson (2011) and the references therein.
8.
The model also assumes a 6% discount factor and a 4% one-off premium paid in the first period.
9.
Sovereign debt held in the banking book at par value and not marked to market is very large. This means that were a country to restructure its debt, the attendant losses banks would be exposed to and recognised as losses for accounting purposes would become significant -depending on the size of the haircut.
10.
The theory of exchange rate regimes posits that countries where nominal (monetary policy) shocks are the most likely source of disturbance can fix their exchange rates to a larger economy with stable monetary policy credentials to optimise objectives in terms of deviations from inflation and growth targets. Such countries may form a monetary union. If countries do not have similar industrial structures and are subject to real shocks that will have asymmetric effects on their economies, then a monetary union will result in more extreme deviations of output and inflation from trend. See Blundell-Wignall and Gregory (1990).
11.
A country"s public debt will grow continually higher as a percentage of GDP (i.e. will be unsustainable) whenever the primary budget surplus as a share of GDP does not offset the burden of debt service as the economy grows -the key parameters are the size of the debt, the interest rate, nominal growth (GDP plus inflation) and the primary deficit. Formally, and ignoring currency effects on external debt holdings, debt will grow according to:
where d is public debt (D) as a share of GDP; pb is the primary budget balance as a share of GDP (i.e. it excludes debt service); i is the effective interest rate on the public debt, g is the rate of nominal economic growth, and t refers to time.
12.
The mechanics work as follows: suppose a deposit shift out of Greece to another EU country bank is such that the other bank won"t accept a claim on the Greek bank as payment. In this case it is settled via the central banks in the Eurosystem -the Bank of Greece lends to its bank funded with a matching liability essentially to the central bank of the other country, which acquires a claim on the Bank of Greece. These net claims are aggregated in the Target 2 settlement mechanism at the ECB. From 2007 to September 2011, the Bank of Greece has increased its balance sheet by some 272%, to € 158.7bn via loans to its banks. Virtually all of the increase has been funded by Target 2 liabilities (and some via excess currency issuance). From 31% of the balance sheet in 2007 Target 2 has increased to 72% of it in 2011. This means the bank of Greece is rapidly acquiring massive liabilities to other central banks, notably the Bundesbank. If other countries follow Greece, a major inconsistency could arise.
13.
It is not correct to argue that a country leaving the euro would be worse off as its currency depreciated. There is an equivalence here: bonds of a peripheral country can get cheaper by the yield rising dramatically in the single currency, or the currency falling to the level where it can be expected to rise again. The lower currency carries advantages for trade.
14. See Independent Commission on Banking (2011).
